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Abdominal aortic endograft proximal collapse:
Successful repair by endovascular means
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Infolding of an aortic endograft, usually characterized as endograft collapse, is a quite rare complication reported to occur
mainly in thoracic aortic grafts. This report presents a case of an early proximal collapse of an endoprosthesis in an
abdominal aortic aneurysm. The complication was diagnosed during the first month of follow-up and was not associated
with any endoleak. It was treated with the deployment of a proximal endograft cuff with suprarenal fixation. Endograft
collapse may complicate endovascular repair of the abdominal aorta in rare situations. Upon diagnosis of the problem,
endovascular repair of graft collapse seems to be feasible. ( J Vasc Surg 2009;49:1316-8.)Endovascular repair (EVAR) constitutes a minimally
invasive method for the treatment of aortic aneurysms,
especially for the high-risk patients. The technique, how-
ever, has been associated with several endograft-related
complications, which can develop in the early or late post-
operative period and may require a secondary interven-
tion.1 The complication of endograft proximal infolding,
characterized as collapse, has been mainly reported as a rare
incident of the thoracic aortic endografts.2-7
We present a case of an early proximal collapse of an
endoprosthesis that had been implanted for an abdominal
aortic aneurysm (AAA) repair. The complication was
treated successfully with a secondary endovascular proce-
dure.
CASE REPORT
A 78-year-old man underwent selective EVAR of an AAA that
was 5.5 cm in diameter. He was considered high-risk cardiac
patient because of a recent myocardial infarction, and had a mildly
elevated serum creatinine level of 1.5 mg/dL. He had also left
renal artery stenosis 70%. The proximal aortic measurements
before intervention were a neck diameter of 24 mm (Appendix 1
and 2) and a neck length of 20 mm. The anatomic configuration of
the infrarenal aorta was characterized by a slight angulation (Fig 1,
A1). Under a standard procedure, an endovascular bifurcated graft
of 28.5mm inmain body diameter, 14.5mm in limb diameter, and
12 cm in length was implanted (Excluder; W. L. Gore and Asso-
ciates Inc, Flagstaff, Ariz). Iliac extensions (14.5 mm in diameter)
were used in both common iliac arteries. Balloon remodeling was
performed to the proximal and distal landing zones as well as to all
overlapping sites according to the manufacturer’s recommenda-
tions.
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1316Completion angiography revealed adequate graft interposi-
tion, with exclusion of the aneurysm sac and no signs of endoleak
(Fig 1, A2). The patient had an uneventful recovery and was
discharged on the third postoperative day.
During the standard surveillance protocol at the 1 month
follow-up, an abdominal computed tomography (CT) scan re-
vealed a figure-of-eight configuration of the endograft at the
proximal landing zone, compatible with material collapse at the
specific site (Fig 2, A). The radiology department physicians de-
cided not to perform contrast CT angiography because of the
patient’s mildly impaired renal function, so we were not able to
diagnose any potential endoleak. At 15 mm below, the endograft
was normal, with good fixation to the aortic wall. No migration
was apparent, and the patient presented in good health with
palpable femoral pulses.
We decided to repair complication endovascularly the next
day. After bilateral femoral catheterization, two guidewires were
passed to the descending thoracic aorta. The initial angiography
showed no endoleaks (Fig 1, B1). Balloon remodeling was at-
tempted at first. Unfortunately, the balloon slipped upwards or
downwards from the collapsed site during every inflation, and
complete graft remodeling could not be performed. So we decided
to deploy at the collapsed site a 28-mm diameter, 28-mm long
Talent proximal aortic cuff (Talent, Medtronic AVE, Medtronic
Europe SA, Route du Molliau, Switzerland) with suprarenal fixa-
tion through the Excluder endoprosthesis. The cuff was ballooned
after deployment, and the completion angiography showed suc-
cessful cuff implantation (Fig 1, B2). A postprocedural CT angiog-
raphy confirmed the normal cuff expansion inside the endograft,
and the collapse configuration was no longer apparent (Fig 2, B).
CT angiography at 1, 6, and 12 months after the secondary
procedure showed a normal endograft lumen, without any signs of
endoleak or migration.
DISCUSSION
Endograft collapse is an exceedingly rare event. It has
been reported only in thoracic endovascular cases so far,
mainly for repair of acute thoracic aortic pathologies in
young patients.2-7 The reason for endograft collapse at the
thoracic aortic segment is not very clear; several anatomic,
hemodynamic, or technical variables have been suggested
as triggering factors of this rare event. Graft material,
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aortic diameter perpendicular to the endograft, aortic arch
angulation, and poor endograft apposition to the aortic
wall prevent, alone or in a synergic manner, complete
endograft unfolding, finally leading to material collapse.6
This complication has not yet been described in cases of
endovascular repair of AAA. It seems that the mismatch
Fig 1. A1, Initial angiography during the first procedure. A2,
Completion angiography during the first procedure. B1, Initial
angiography during the second procedure. B2, Completion an-
giography during the second procedure. The B1 angiography
demonstrates no endoleaks but does show a difference at the
proximal markers’ position compared with A2. The B2 angiogra-
phy shows successful aortic cuff interposition inside the collapsed
endograft.
Fig 2. A, A computed tomography (CT) scan shows the col-
lapsed endograft. B, A CT scan after collapse repair with the
interposition of a proximal aortic cuff with suprarenal fixation.between the endoprosthesis and the aortic wall can begenerally avoided at this level. Thus, the dilemma in our
patient was to define the time of the event and if this was an
intraprocedural graft malexpansion or a postprocedural
graft collapse.
Data from CT studies were limited because our surveil-
lance protocol does not include postprocedural CT angiog-
raphy. Digital angiography data supported a postproce-
dural graft collapse, because there was a clear difference at
the proximal endograft markers between the completion
angiogram of the first procedure and the initial angiogram
of the second procedure (Fig 1, B1-A2). In addition, we
were able to perform smooth balloon remodeling at the
proximal landing zone after graft implantation, something
that was not feasible during the second procedure. The
latter suggests that the deployment was complete and the
graft was not collapsed after the end of the first procedure.
In any case, uncertainties remain about whether the col-
lapse of the endoprosthesis was an instant or a progressive
event and the exact time that infolding occurred.
Looking for causes that might have led to this compli-
cation, one could suppose that the slight angulation of the
proximal neck of the aneurysm led to the graft collapse.
Although such an angulation alone is not a contraindica-
tion for an endovascular repair, the graft coverage toward
the straight proximal aortic segment was quite short for this
particular angulation. Such a deployment increased the
angle of the endograft extending to the aortic lumen,6
given the higher greater to lesser curve length of the
infrarenal aorta. The high angle of the endograft that
extended to the aortic lumen might have led to perimeter
folding and insufficient apposition of the endograft to the
aortic wall proximal to the angulation at the lesser curve of
the aorta. The proximal graft markers were not uniform
across the proximal aortic neck, which supports this
opinion.
It is interesting that distal to the angulation, the en-
dograft remained well fixed to the aortic wall, although the
above segment was collapsed. The latter suggests that
the angulation of the aorta resulted in the collapse of the
endograft proximally to it, given the quite small radial force
of this particular endograft.
No thrombus or atherosclerotic plaques were apparent
on the proximal aortic neck, whereas graft oversizing was
18.75%, which was smaller than the maximum suggested
by the graft manufacturer. However, this grade of oversiz-
ing might have acted in synergic manner with the short
graft coverage toward the straight proximal aortic segment
in order to cause infolding of the endoprosthesis. At this
point it has to be kept in mind that the available sizes of the
endografts do not always allow the exact desirable oversiz-
ing in any particular case.
For the repair of the complication, we chose an aortic
cuff with higher radial force than the collapsed endograft in
order to overcome its natural strength as well as the seg-
mental forces of the aorta and expand it. Balloon remodel-
ing alone does not seem to be a valid option, because one
can never be sure about the immediate or long-term result.
Furthermore the suprarenal fixation of the new graft gave it
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to the angulation and provide enough space for a stable
fixation to the aortic wall. Another option for the repair
could have been a giant Palmaz stent (Cordis,Miami Lakes,
Fla), but there is no safety guarantee for ballooning these
stents above 25 mm, and as such, to achieve a sufficient
oversizing and graft fixation. The deployment of the cuff
was successful, and no sign of endoleak or material collapse
was noted after 1 year of follow-up.
The complication might possibly have been avoided if a
transrenal fixation endograft had been used in the initial
repair. This would have allowed a more extended coverage
of the proximal straight aortic segment and resulted in a
lower angle of endograft extension to the aortic lumen.
However, we preferred to use the particular graft because
there was an aortic neck with enough length and we were
trying not to interfere with the left renal artery stenosis.
Nearly all thoracic endograft collapse cases also in-
volved the Gore TAG endoprosthesis. Although many of
these endografts were implanted outside manufacturer’s
recommendations, several cases of typical treatment, as well
as in our case, were also complicated by graft collapse.2-4,6
It is possible that themechanical properties of the particular
endograft, in addition to its unique packaging and release
mechanism, predispose to material infolding under specific
conditions. Although many of these conditions are still
unknown, caution is necessary when such an endoprosthe-
sis is being implanted in an angulated aorta. It seems also
that oversizing of this particular graft should be as small as
possible.
Another issue that arises from the present case is the
value of an abdominal CT scan performed quite early and
perhaps before patient discharge. Early complications, such
as this one, could be underestimated or not always clearly
demonstrated by completion angiogram, which is a two-
dimension image study. In our patient, for example, the
completion angiogram of the first procedure was judged asnormal, and the initial angiogram of the second procedure
did not show significant issues suggesting an endograft
collapse. A CT scan can offer more detailed information
about graft deployment, providing studies in several differ-
ent levels, as well as three-dimension imaging. In that way,
it can detect complications not usually seen in the comple-
tion angiogram and give the time for them to be treated
adequately, before they become devastating.
In conclusion, endograft collapse may represent a rare
complication of endovascular repair of AAA. It is possibly a
result of mismatch between endograft and aortic wall me-
chanical and hemodynamic properties. Endovascular repair
of graft collapse seems to be feasible.
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